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Soil Carbon Sequestration:
Science, Technology & Economics

a Joint DOE-CSiTE USDA-CASMGS Symposium
1:15 - Soil C Sequestration: Science & Potential.  CW Rice

(Kansas State U.) and FB Metting (Pacific NW NL)
1:35 - Importance of Sequestration Duration & C Saturation to

Estimates of Soil Capacity. TO West (Oak Ridge NL)
1:55 – What are the Economic Costs of Measuring & 

Monitoring Soil C?  S Mooney (U. Wyoming)
2:15 – Modeling Approaches for Understanding & Predicting

Soil C Sequestration.  K Paustian (Colorado State U.) &
RC Izaurralde (PNNL)

2:35 – Competitiveness of Soil C as an Option: A Bridge to the
future?  B McCarl (Texas A&M) & R Sands (PNNL)

2:55 – Economics:  Accounting for Permanence, Leakage &
Additionality.  BC Murray (Research Triangle Inst.)

Break

Soil Carbon Sequestration:
Science, Technology & Economics

Break is over…
3:45 – Electric Utility Industry Perspective on Terrestrial

Sequestration.  G Kaster (American Electric Power)
4:05 – Role of Aggregation & Rigorous Management in

Creation of Agricultural C Offsets . JA McMorris 
(AgCert International)

4:25 – Estimating Agricultural Soil Sequestration Potential
Using the Opportunity Cost Approach. SM Capalbo
(Montana State U.)

4:45 – Regional GHG Mitigation Response & Leakage Effects.  
BJ DeAngelo (US EPA)

5:05 – Carbon Sequestration in the U.S. Greenhouse Gas
Inventory. M Walsh (ICF Consulting)

5:25 – Project Specific or Performance Standard Baseline?
A Sommer (RTI International)

Thank You !!
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Consortium for Agricultural Soil Mitigation Consortium for Agricultural Soil Mitigation 
of Greenhouse Gasesof Greenhouse Gases

• To provide the tools and information to successfully 
implement soil carbon sequestration so that 
– the accumulation of greenhouse gases is lowered in the 

atmosphere, 
– while providing income and incentives to farmers and 

improving the soil. 

Kansas State University Colorado State University
Iowa State University Michigan State University
Montana State University University of Nebraska
Ohio State University Purdue University
Texas A&M University Pacific Northwest National Labs

CASMGS Objectives
• Processes and mechanisms controlling soil C 

sequestration and GHG emissions.
• Evaluate rates of C sequestration of different 

agricultural practices.
• Provide measurement and modeling tools to 

quantify and verify soil carbon sequestration.
• Provide assessment of economic and policy 

strategies for carbon sequestration.
• Identify other benefits of practices that 

sequester carbon.
• Outreach.

Soil Carbon Sequestration: Soil Carbon Sequestration: 
Science and PotentialScience and Potential

Charles W. RiceCharles W. Rice Blaine MettingBlaine Metting
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Strategies to ReduceStrategies to Reduce
Atmospheric COAtmospheric CO22

Strategies

Reduce fossil
fuel consumption

Identify sinks and
sequestration

rate

Improve efficiency Renewable
energy sources Terrestrial Aquatic

Soils Plants

Geologic

Soil Microbial ActivitySoil Microbial Activity
Soil Organic CarbonSoil Organic Carbon
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SunlightSunlight

ClimateClimate SoilsSoils ManagementManagement

Land Use for C Sequestration
Management Strategies

Land Use Soil 
Management 

Crop 
Management 

• Cultivation • Tillage • Varieties 

• Rangeland  • Residue 
Management 

• Crop Rotations 

• Forestry • Fertility • Cover Crops 

 • Water • CRP 

 • Erosion Control  

 

Improved Agricultural Practices
Conservation tillageConservation buffers

Cover crops

Improved rotationsSoil organic
matter

CO2

Ohio, ne.14
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0.379
0.760

0.392

NT corn
NT corn rotate w/ 
alfalfa and manure 
Corn-soybean with 
poultry manure 

Farming 
systems

MI100.30
0.08

NT
Organic

Annual 
Cropping

SC KS100.764
0.605

CT - NT wheat
CT - NT sorghum

Rotations

NE120.80CRP

NE Kansas101.19
1.05

NT 150 N manure 
NT 150 N Fert

Corn 
Management  

Eastern 
Colorado
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0.229

4-year system 
Continuous cropping 

Eliminate 
sum. fallow

StateDuration
(yrs)

Rate
(Mg C/ha/y)

ScenarioTreatment

-3000

-2000

-1000

0

1000

2000

3000

Irr
ig

at
io

n

Fu
el

Li
m

e

N
Fe

rt
ili

ze
r

N
2O C
H

4

SO
M

N
et

 G
W

P

G
W

P-
C

O 2
 E

qu
iv

al
en

ts
 (k

g 
ha

-1
 y

-1
)

KBS-CT KBS-NT CO-I-CT CO-I-NT

Comparison of net GWP in No-Till and Conventional Tilled 
Fields in Michigan (Robertson et al. 2000) and Colorado
(Mosier et al)
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41%
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18%
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Cropland
CRP/WRP
Grazingland*
Forestland
Urban lawn

Soil C sequestration potential of  differentSoil C sequestration potential of  different
US land Categories (% of  322 MMT C/yr) **US land Categories (% of  322 MMT C/yr) **

Kimble et al.

21.2 MMTC yr-1 on 149 Mha cropland

Preliminary inventory results--Century

Potential of U.S. Agriculture for 
Mitigation

Scenario MMTC/yr 
C sequestration in cropland 132 

C sequestration in CRP 13 
C sequestration in rangelands 58 

Biofuel production (C offset) ~50 
Saving in fuel consumption 1-2 
Reduction of C emission from 
eroded sediments 

~15 

Total 270 

 
 Lal et al., 1999, 2003

US emissions:  ~1750 MMTC/yr
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Soil C Sequestration

Energy Intensity

Fuel Mix

WRE550

BAU

Carbon Emissions Reductions:  WRE 550 with Soil Carbon 
Sequestration Credits 

From:  Rosenberg, N.J., R.C. Izaurralde, and E.L. Malone (eds.). 1999. Carbon Sequestration in Soils: 
Science, Monitoring and Beyond. Battelle Press, Columbus, OH. 201 pp.

Areas of Research
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Measurement,
monitoring,

verification of C stocks
and GHG emissions 

Process studies

Databases
- benchmark sites
-landscape studies
- regional studies

Validation of 
models

Model(s)
Statistical and process -based 

simulation models

Changes in carbon 
stocks at local, regional, 
and national scales

Scaling up/down
Processes

Development & 
testing of BMPs
Development & 
testing of BMPs

Plant-Microbe interactions
Controls of GHG sources and sinks 
Measurable SOC fractions
SOC response to global change
Max SOC storage
Depth distribution of SOC and turnover
Estimates of C inputs
Non-CO2 flux
N2O flux 

The importance of hyphal interactions with soil:
Aggregation

millimeter
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P < 0.0001
r2 = 0.605

• Team
– Agronomy, Crop Science, Ecology, 

Economics, Engineering, Remote Sensing, 
Sociology, Soil Science

• Websites
www.casmgs.colostate.edu/
www.oznet.ksu.edu/ctec

E-mail:  cwrice@ksu.edu
Phone: 785-532-7217
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